If

348

JAW-CRUSHERS

flywheels, one on either side of the machine, connected by toggle
gearing to the movable jaw, the latter may be made to approach or
to recede from the fixed jaw, thus crushing any lumps of material
placed between them. On account of the excessive wear and tear
on the jaw-plates in the ordinary crusher, these latter are so made
that they can be removed when worn and replaced by new ones.
As the lower ends of the jaws have the greater part of the work to
do they wear much more quickly than the upper parts, so that the
jaw-plates should be made so as to be readily taken out and
reversed. The jaw-faces and check-plates are of chilled cast iron
or preferably of manganese steel backed with a white alloy. The
toggles and cushions should be of hardened steel, as they are called
upon to resist heavy stresses.
Numerous attempts have been made to design a jaw-crusher
without toggles, but for really hard work, and the consequent
severe strains on the machine, those crushers in which toggles are
embodied have more than held their own. In one type of machine
the swinging jaw has arms at the back supporting a roller against
which bears a removable cam secured to the driving shaft.
It has been found that by making the face of the movable jaw
a segment of a circle instead of flat, a finer product is obtained
because the material is subjected to a squeezing or rolling action in
addition to the simple crushing.
It is often an advantage to have two sets of ribs on the faces of
the jaws ; one set of ribs projects out further than the others near
the top of the jaws, and so applies the pressure earlier than when
all the ribs are of the same size throughout. The result is crushed
stone of more uniform size. Stone-crushers having this arrange-
ment are sometimes known as granulators. In some crushers the
movable jaw is given a joggling as well as a to-and-fro motion ;
this draws the material more effectively between the jaws and
reduces the slipping to a minimum. In one very simple design
of jaw-crusher the power is transmitted from the crank-shaft to
the oscillating jaw through a lever and through a roller mounted
between the lever and the jaw. The jaw has a concave face at the
back upon which the roller moves without any need of lubrication.
It is claimed that this method of driving has a greater efficiency
and requires less driving power than the ordinary jaw-crusher,
whilst the wear is reduced to a minimum on account of the smaller
number of bearings and the smaller pressure upon each.
Some American users prefer to have one swinging jaw and one
toothed roll in their crushers, and maintain that this arrangement' is
cheaper in power. The author has never been able to make an
accurate comparison of the merits of these two types.
The size of the stone-breakers varies greatly according to the
output required. Hadfields, Ltd., of Sheffield have built machines
with openings up to 4 ft. 6 in. long and 3 ft. wide, which will take
pieces of stone weighing as much as If tons and produce about 150
tons of crushed stone per hour, but for most quarries a crusher